We analysed data from the electronic rota system CLWRota, covering 2,689,962 anaesthetic sessions between 01/01/ 2014 and 31/12/2015, in 91 UK Trusts, in order to investigate trainees' supervision. There were 8209 trainee attachments analysed, during which 618,695 sessions were undertaken by trainees. The number of supervised sessions per week that trainees worked varied considerably (median (IQR [range]) 2.6 (1.6-3.6 [0-10]) for all grades combined), with senior trainees more likely than junior trainees to be supervised for fewer than the three sessions per week mandated by the Royal College of Anaesthetists. The number of supervised sessions was unrelated to Trusts' size, suggesting that trainees in smaller hospitals receive the same level of supervision as in larger teaching hospitals. Analysis of a dataset of this size should be a good reflection of the delivery of anaesthesia training in the UK.
Introduction
Anaesthetic training requirements in the UK are set out in the specialty curriculum of the Royal College of Anaesthetists (RCoA) and approved by the General Medical Council (GMC). The RCoA's 2010 curriculum states that all trainees should undertake, on average, a minimum of three supervised sessions (one session equals a half-day) per week, spread over a 3-6-month cycle [1] . During some specialty modules, it is recommended that the number of supervised sessions per week is increased; for example, intermediate-level training modules in paediatrics, neuro-anaesthesia, pain and cardiothoracics require a minimum of 20 sessions in dedicated blocks of at least 4 weeks [1] . Basic level obstetric training also requires a minimum of 20 sessions but these are recommended over a 4-month period, with at least 50% of sessions supervised by a consultant obstetric anaesthetist [1] . However, the Joint Obstetric Anaesthetists' Association (OAA)/RCoA Obstetric Anaesthetic Training Survey in 2010 reported that 50% of trainers felt that 20 sessions was not adequate preparation to start obstetrics on-call [2] .
There is regional variation in the interpretation of this guidance. In a survey conducted in June 2016, we found that the required number of directly supervised training sessions differed among the 28 UK Schools of Anaesthesia [3] . Furthermore, 8/16 responding Schools (50%) admitted to having 'no fixed rules' and 6/16 (38%) reduced the number of supervised sessions as trainees progressed [3] .
Alongside training provision, there is also a need to provide clinical services, and these two imperatives may sometimes conflict. Feedback to the Association of Anaesthetists of Great Britain and Ireland (AAGBI) via its Trainee Network Leads scheme reported some incidents of trainees undertaking cases during normal working hours with no consultant support, prompting the release of a safety statement in 2014 [4] . In addition, the GMC's 2016 National Training Survey found that > 70% of trainees of level ST3 and above were moved at least once a month from a training session to provide service cover [5] .
It is difficult to monitor what actually happens within an anaesthetic department. Traditionally, rotas are written to plan activity for the week ahead, but changes occur throughout the week and are not always captured by monitoring systems. The electronic rota system, CLWRota (Rotamap Ltd, London, UK; see http://clwrota.com) [6] , has become widely used throughout the UK. It provides an accurate, electronic record of actual staffing of sessions, rather than the planned allocation, as changes are tracked in real time throughout the life-cycle of a week's rota. We used CLWRota data to study anaesthetic trainees' sessions across the UK.
Methods
Anonymised data were provided by CLWRota for 91 UK Trusts for supervised and solo anaesthetic sessions delivered for the 24-month period between 01/01/2014 and 31/12/2015. The data were extracted from the completed weekly record, rather than the original rota prepared in advance. For each clinical attachment at each Trust, we obtained the start and end date, and the number of supervised and solo sessions (half-days) performed during the attachment.
An 'attachment' was defined as an allocation of a trainee position in a department for a defined block of time. At any one time, only a single trainee may occupy a particular attachment, but the attachment may have several trainees allocated to it during a year (and thus will be recorded as several separate attachments). A 'supervised session' was defined as a session that had a named consultant anaesthetist alongside a trainee in a particular clinical activity location on the CLWRota system, and a 'solo session' as one without a named consultant allocated. The sessions analysed included all clinical areas to which trainees on the CLWRota system were allocated, including the intensive care unit (ICU). If there was more than one trainee allocated to a session to which a consultant was also allocated, each trainee would be 'credited' with having a supervising consultant.
We also recorded each Trust's size (as indicated by the total number of theatre sessions delivered during the study time). The trainee grades were parsed from a free-text field, to account for different terms used in different departments (e.g. F1, FT1 and FY1 all referring to a trainee in his/her first Foundation Year). All calculations were done according to calendar weeks, that is, not accounting for leave taken.
Data were analysed using Stata 13 (StataCorp LP, Texas, USA). Relationships between the number of supervised sessions and trainee grade, and with Trust size, were analysed using quantile regression [7] . Values of p < 0.05 were taken as denoting statistical significance.
Results
Eighty-nine Trusts (98%) had usable data; the other two Trusts were both very small and had blank duration fields or did not have trainees. A total of 2,689,962 anaesthetic sessions were delivered during the 24-month period, a median (IQR [range]) of 15,880 (11, 856 [2964-40,514]) per Trust per year ( Fig. 1 ).
There were 8209 trainee attachments analysed: 3028 (36.9%) Basic (Foundation Year (FY) and Core Trainee (CT) 1-2); 2225 (27.1%) Intermediate (ST3-4); and 2956 (36.0%) Higher/Advanced (ST5-7 and fellow) ( Table 1 ). The most frequent duration of attachment was 6 months, with 3-month and 1-year peaks as well (Fig. 2) . These attachments reflect 618,695 total trainee (solo + supervised) sessions Intermediate and higher trainees were more likely than basic trainees to be supervised for less than the minimum of three sessions per week stipulated by the RCoA (Figs. 3c and 4 ). There was no linear effect of Trust size on supervised sessions once trainee grade is taken into account (p = 0.18).
There were 455 (5.5%) attachments with fewer than 0.5 sessions recorded per week. This could reflect clerical errors, non-standard training attachments or extended leave, but in order to preserve anonymity of individual trainees and Trusts, only the minimum dataset was available, so we were not able to determine the reason.
Discussion
Our results demonstrate that there is variation in the number of supervised sessions trainees are receiving across the UK, with the number decreasing as trainees advance through their training. The greater the number of junior trainees, the more supervised sessions per week they receive, with over half of the FY and CT1 achieving the median number of sessions (three) recommended by the RCoA. The majority of trainees of ST4 and above received fewer supervised sessions than the RCoA minimum. The number of supervised sessions was unrelated to Trust size, suggesting that trainees in smaller hospitals receive the same level of supervision as those in larger teaching hospitals. There was considerable variability between departments and within departments. This wide variation in the number of supervised sessions undertaken by trainees begs the questions: 'what is the right amount of training?' and 'who is getting it?'.
We have not taken into account the amount of leave taken, which could explain some of the zerotraining values recorded, if some trainees were absent for long periods of time. The RCoA does not specify whether its minimum should include or exclude leave, and both the RCoA and individual Schools of Anaesthesia have no fixed views on how to account for leave taken when calculating sessional supervision (personal communication: RCoA; Schools of Anaesthesia). Theoretically, it is also possible that trainees who had left a department remained 'active' on the rota system, although this seems unlikely and has not been observed during direct interactions with each department. Care was taken to analyse data from departments that had been using the CLWRota successfully for at least 6 months and whose data were likely to be reliable. The size of the dataset should account for small numbers of inaccuracies and, we think, our results represent a good reflection of the delivery of anaesthesia training in the UK.
The UK anaesthetic workforce is currently facing challenges of increasing workloads, rota gaps and demands for service provision. The RCoA's Medical Workforce Census Report 2015 stated that 15% of all Local Education and Training Board (LETB)/Deanery funded training posts were unfilled at the time of the census, and nearly 70% of departments had to cover gaps in the trainee rotas more frequently than once a week, with 19% needing to do so every day [8] . This increasing pressure for service provision and rota cover is also reflected in the 2016 GMC's National Training Survey [5] , which reported that 40% of ST7 trainees felt they had insufficient time in theatres to develop the skills they require. Low staffing levels and rota gaps may also have an adverse effect on the stability and wellbeing of the medical (anaesthetic) workforce [9] .
This increasing need to provide service provision may negatively impact on training, as more senior trainees may be moved from educational sessions to provide clinical cover. In addition, as departments may rely on their own trainees to fill gaps in their rotas via locum cover, trainees may spend more time resting before and after on-call duties rather than doing a supervised list. The GMC survey 2016 highlighted this, with over 40% of ST3+ trainees stating that they undertook locum work in order to cover gaps in rotas [5] . However, the majority of these trainees did not feel that the locum work limited their training opportunities.
Although only the CTs consistently undertook three directly supervised sessions as recommended by the curriculum, this does not necessarily negatively impact training: solo lists can increase confidence and proficiency. Indeed, the validity of the three-session recommendation itself should be considered as questionable: the 2010 curriculum states merely that 'this figure is based on many years of experience' [1] (pp16-17). Training should be implemented as a package of direct teaching, targeted supervision and overall experience of the knowledge, skills and attitudes essential to the safe and effective delivery of anaesthesia [10] . As trainees progress, they need to gain exposure and experience to continue through the stages from 'novice' and 'advanced beginner' to 'competent', 'proficient' and then 'expert' [10] . This comes not only from supervised training but also from repeat exposure and the consolidation of knowledge. The structure of the current anaesthetic training programme requires completion of workplace-based assessments and logbook evidence of caseload, although we have anecdotal evidence that different subspecialty training programmes, even within the same School of Anaesthesia, may examine such evidence with different degrees of scrutiny. The new junior doctors' contract may improve trainees' allocation to appropriate training lists, via the requirement for each trainee to have a Generic and Personalised Work Schedule that should include both working hours and training opportunities, with monitoring of both of these by the new Guardian of Safe Working role [11] .
There is logic to trainees doing fewer supervised sessions as they progress, with more distant than immediate supervision in the operating theatre, if it can be ensured that lists are appropriate for the experience level of the trainee and that he/she has learning objectives set out at the beginning of the session. Interestingly, in our survey of UK Schools of Anaesthesia, one School reported a 'significant decrease in trainees doing solo lists over recent years' and another stated that 'rather than lack of supervision, we are more criticised for over-supervision'. In addition, some more specialist hospitals may not be able to provide solo lists, which may account for some of the variation we observed between Trusts.
We did not exclude ICU sessions from our analysis, as trainees generally cover ICU within the same overall attachment to a particular anaesthetic department in which they also cover non-ICU sessions. In addition, since the majority of trainee sessions in our analysis were supervised, the main determinant of the amount of training received was daytime presence, and the factors affecting this (rota design, leave-taking, cover for gaps in the rota or absence of colleagues) should be broadly similar in ICU rotas and general anaesthetic rotas. Since one would expect there to be a consultant present for every daytime ICU session, the amount of supervised training undertaken by an anaesthetic trainee during an ICU placement may be greater than during a 'general' block of anaesthetic training. In addition, it is common for more than one trainee to be allocated to ICU with a single consultant, and this may also regularly occur in other areas, for example, the maternity suite. This may mean that the degree of supervision in the operating theatres may be lower than those described above, which include all clinical areas combined. Finally, we can only report on the allocation of consultants to trainee sessions; we are unable to estimate how much supervision a 'supervising consultant' actually delivers, or its quality, which will depend on a number of factors including: the consultant; the trainee; the subspecialty area and casemix; the intensity of work/workflow in that session; and the level of staffing/workload elsewhere in the department/hospital.
In conclusion, our findings indicate that the majority of trainees do not achieve the RcoA-recommended three supervised anaesthetic sessions per week. Whether or not this is detrimental to training is unclear. Increasing pressures on departments to provide clinical services may result in trainees undertaking more solo lists, although this may also provide them with more opportunities to develop as independent anaesthetists. Many of the Schools of Anaesthesia in the UK use the Annual Review of Competence Progression (ARCP) process to audit training sessions [3] . Although the ARCP can be a useful component of monitoring/guiding training [12] , perhaps there should be a more continuous process, at a local level, to ensure that trainees are provided with enough training sessions and the most appropriate type of supervision. This may be one area that might improve with the monitoring required within the terms of the new junior doctors' contract. An electronic roster can, very quickly, generate a summary of the sessions a trainee has undertaken, so could be used when meeting a trainee to discuss his/her training. Regular, closer inspection of logbooks may also be warranted to ensure that adequate exposure is provided and tailored to the individual trainee's requirements; although we have anecdotal evidence that this might be happening ad hoc, we are unaware of any systematic attempt to do this.
